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Summary  A  two-month-old  male  infant  presented  with  a  clinical  picture  sugges-
tive  of  fever  without  focus.  Treatment  was  initiated  with  broad  spectrum  intravenous
antibiotics.  The  infant  subsequently  developed  septic  shock,  hepatosplenomegaly
and  tachypnoea  with  oxygen  dependency.  There  was  laboratory  evidence  of  anemia,
thrombocytopenia  and  a  leukemoid  reaction.  Infection  induced  hemophagocytic
lymphohistiocytosis  with  a  leukemoid  reaction  was  suspected  because  of  fever,
splenomegaly  and  bicytopenia  in  conjunction  with  elevated  serum  triglycerides  and
ferritin.  Empiric  therapy  with  doxycycline  caused  a  rapid  resolution  of  the  fever,  and
the  diagnosis  of  scrub  typhus  was  conﬁrmed  by  a  positive  scrub  IgM  ELISA.  HLH  with
a  leukemoid  reaction  secondary  to  scrub  typhus  has  not  previously  been  reported  in
early  infancy.
©  2015  King  Saud  Bin  Abdulaziz  University  for  Health  Sciences.  Published  by  Elsevier
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BackgroundScrub  typhus  is an  infectious  disease  that  is  com-
mon in  tropical  countries  and  is  caused  by  Orientia
tsutsugamushi; it  is endemic  to  India  and  several
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outh  East  Asian  countries.  Scrub  typhus  classically
resents  as  an  undifferentiated  fever  with  eschar
nd is  caused  by  the  bite  of  a  trombiculid  mite.
here are  several  unusual  and  as  yet  unreported
anifestations,  thus  making  every  case  a  diagnos-
ic challenge.  The  absence  of  an  eschar  in  some
ases further  confounds  the  diagnosis.
Hemophagocytic  lymphohistiocytosis  is  often  a
atal disease  with  several  hyper  inﬂammatory
anifestations.  Survival  depends  on  the  prompt
ecognition and  early  institution  of  therapy.
nces. Published by Elsevier Limited. All rights reserved.
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Scrub  typhus  induced  HLH  has  rarely  been
eported in  children.  A  leukemoid  reaction  as  part
f scrub  induced  HLH  has  not  been  documented  in
he literature.  We  report  a  case  of  a  two-month-old
nfant with  scrub  typhus  who  developed  HLH  with  a
eukemoid  reaction.
ase report
 two-month-old  infant  presented  with  fever  of
ve days  duration.  On  examination,  the  baby  was
ebrile and  had  mild  pallor  but  no  petechiae,  pur-
urae,  eschar  or  signiﬁcant  lymphadenopathy.  The
ystemic examination  was  normal,  with  the  excep-
ion of  signiﬁcant  bilateral  hydroceles.  A  sepsis
ork-up was  performed.  The  complete  blood  count
evealed  mild  anemia  with  a  normal  leukocyte
ount and  low  platelet  count.  The  baby  was  started
n parenteral  ceftriaxone  as  the  empiric  treatment
or sepsis.
Four  days  following  admission,  the  infant’s  con-
ition  deteriorated;  the  infant  appeared  pale,  toxic
nd had  an  altered  sensorium  with  an  episode  of
onic posturing.  He  also  developed  tachycardia,
achypnoea,  hypotension  and  hepatosplenomegaly.
eptic shock  with  metabolic  acidosis  was  sus-
ected, and  the  antibiotics  were  changed  to
iperacillin and  vancomycin  for  broad  spectrum
overage. The  baby  continued  to  worsen  with
ncreasing oxygen  dependency.  The  repeat  counts
howed  severe  anemia,  worsening  thrombocy-
openia (18,000/cmm)  with  a  leukemoid  reaction
70,000 WBC/cmm)  and  signiﬁcantly  elevated  C
eactive protein  (215  mg/dl)  levels.  The  liver  func-
ion test  showed  a  fourfold  rise  of  AST  (136  U/L),  a
ild elevation  of  ALT  (46  U/L)  and  normal  bilirubin
evels. Blood  and  urine  cultures  were  sterile.
A diagnosis  of  HLH  was  considered  as  there  was
ever, splenomegaly  and  bicytopenia  in  the  set-
ing of  clinical  deterioration.  Serum  triglycerides
203 mg/dl)  and  ferritin  (1367  ng/ml)  were  ele-
ated,  thereby  satisfying  ﬁve  out  of  eight  criteria.
he baby  was  started  on  intravenous  immunoglob-
lin, and  empiric  therapy  with  doxycycline  was
nitiated  after  sending  samples  for  scrub  IgM  ELISA.
ithin 24  h of  starting  doxycycline,  there  was  a dra-
atic improvement  in  the  general  condition;  there
as defervescence  of  the  fever,  improvement  of
achypnoea  and  a  total  resolution  of  the  hydroce-
es. Scrub  IgM  ELISA  was  found  to  be  positive.  A
one marrow  examination  showed  erythroid  hyper-
lasia with  normoblastic  maturation  and  a  reduced
egakaryocytic  series.  A  ﬁnal  diagnosis  of  scrub
yphus-induced  HLH  with  a  leukemoid  reaction  was
ade.
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emophagocytic  lymphohistiocytosis  (HLH)  is  a
linical entity  that  is  characterized  by  fever,
plenomegaly, bicytopenia  and  hypertriglyc-
ridemia [1]. It  is  a  fatal  disorder  resulting  from
n uncontrolled  immunological  response;  there
s an  activation  of  tissue  macrophages  causing
emophagocytosis  and  the  secretion  of  inﬂamma-
ory cytokines.  Impaired  function  of  cytotoxic  T
ells and  natural  killer  cells  are  responsible  for
he inappropriate  immune  activation.  Two  types
f HLH  have  been  described.  One  is  the  familial
orm, which  is  a  genetic  disorder  with  autosomal
ecessive inheritance;  the  defective  gene  has  been
ocalized  to  the  long  arm  of  chromosomes  9  and  10
2]. The  familial  form  is  rare  and  presents  in infancy
r childhood;  it  mandates  a  prolonged  course  of
reatment  with  multiple  immunosuppressants.  It
as high  mortality  without  a deﬁnitive  treatment,
.e., homologous  stem  cell  transplant.  A  reactive  or
econdary form  is  more  common  and  is  associated
ith several  infections  (viral,  bacterial,  fungal
nd parasitic),  collagen  vascular  disorders  and
alignancy  [3].  HLH  in  the  familial  forms  may
lso be  triggered  by  infections,  but  the  recurrent
pisodes and  more  fulminant  course  differentiates
t from  secondary  HLH.  Conversely,  some  secondary
orms  of  HLH/macrophage  activation  syndrome
MAS) also  share  features  characteristic  of  the
amilial  form,  such  as  mutations  in  the  cytolytic
athways [4].
Worsening  of  the  infant’s  clinical  status  with
aboratory  evidence  of bicytopenia  prompted  us
o consider  HLH  secondary  to  infection.  Addition-
lly, deterioration  of  the  clinical  condition  despite
wo courses  of  antibiotics  made  us  consider  other
athogens  as  the  etiology.  The  diagnosis  of  scrub
yphus  was  considered,  despite  the  absence  of the
lassic eschar,  as  India  is an  endemic  zone.  The
ramatic  clinical  improvement  with  doxycycline
long with  a short  course  of  IVIg  to  suppress  the
nﬂammatory response  made  us  consider  infection-
nduced  secondary  HLH,  as  the  disease  is  known
o resolve  with  the  treatment  of  the  primary
ause [3,5].
Unlike  the  classic  presentation  of  fever,  hep-
tosplenomegaly, lymphadenopathy  and  rash,
hock  and  persistent  respiratory  distress  were  the
redominant  manifestations  in  the  reported  case
6]. In  a  study  by  Palazzi  et  al.  [1], a  similar  pattern
f signs  was  reported.
The  complete  resolution  of  the  hydroceles
ith doxycycline  indicates  that  this  may  also  be
n atypical  manifestation  of  scrub  typhus  that
ikely developed  secondary  to  epididymo-orchitis.
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The  pathogenesis  of  epididymo-orchitis  has  been
attributed  to  disseminated  vasculitic  and  perivas-
cular  lesions  causing  end  organ  injury  [7].
According to  the  new  guidelines  in  2004  for  the
diagnosis of  HLH  [8],  a  score  of  5  out  of  8  criteria  is
enough to  conﬁrm  the  diagnosis.  The  reported  child
had fever,  splenomegaly,  bicytopenia,  and  elevated
triglyceride  and  ferritin  levels,  thus  taking  the  score
to ﬁve.  Although  the  cut-off  level  for  triglycerides
in the  HLH  criteria  is  264  mg%,  in  infants,  a value
greater than  175  mg%  is  considered  to  be  high  [9].
The absence  of  hemophagocytosis  in  the  bone  mar-
row does  not  rule  out  the  diagnosis  of  HLH.  In  a
multicentric  case  series  of  362  patients  with  MAS
complicating  systemic  juvenile  idiopathic  arthritis,
the authors  reported  hemophagocytosis  in  only  60%
of cases  [10].  Moreover,  the  disease  may  evolve  over
time [11,12]  and  may  be  related  to  a  relative  lack  of
IL10; as  reported  in  mice  studies,  blocking  the  IL10
signals leads  to  the  demonstration  of  hemophago-
cytosis [13].  Conversely,  an  isolated  bone  marrow
ﬁnding of  hemophagocytosis  without  clinical  ﬁnd-
ings may  not  lead  to  the  diagnosis  of  HLH,  as  can
be seen  in  various  other  diseases  [14].  As  HLH  is
a potentially  fatal  disease,  a  high  index  of  suspi-
cion and  early  provision  of  therapy  are  essential
for survival  [1],  even  in  the  absence  of  deﬁni-
tive diagnostic  scores;  this  is  particularly  true  in
infants.
A leukemoid  reaction  is described  as  an  elevated
white blood  cell  count  exceeding  50,000/cmm.
It is  a  physiological  response  to  stress,  infec-
tion and  inﬂammation,  as  opposed  to  a  primary
blood malignancy.  A  leukemoid  reaction  is  medi-
ated by  molecules  that  are  released  or  upregulated
in response  to  stimulatory  events;  the  molecules
include growth  factors  (G  —  CSF,  GMCSF,  C  —  KIT
ligand), adhesion  molecules  (CD11b/CD18)  and  var-
ious cytokines  (IL  —  1,  3,  6,  8,  TNF)  [15]. The
association of  HLH  with  a  leukemoid  reaction  is  very
unusual as  leucopenia  is  the  norm.  Although  classic
scrub typhus  is associated  with  leucopenia,  several
studies  have  reported  leukocytosis;  however,  there
have been  no  studies  reporting  a  leukemoid  reac-
tion [16].  In  this  case,  the  leukemoid  reaction  can
be explained  by  the  fact  that  neonates  and  infants
are more  prone  to  such  reactions  in  response  to
infections  [17].
In  a  humanized  mouse  model  of  Epstein  Barr
virus (EBV)  associated  HLH  [18], it  was  found  that
the activation  of  CD8+  T  cells  occurred;  the  resul-
tant production  of  pro-inﬂammatory  cytokines  and
macrophages  engulfed  blood  cells,  thus  leading  to
erythropenia  and  thrombocytopenia  as  the  predom-
inant components  of  bicytopenia  in  the  early  phase.
In this  model,  leukocytosis  was  demonstrated  with
E
NS.  Pazhaniyandi  et  al.
he  onset  of  viremia  early  in  the  course  of  the
llness, thereby  making  leucopenia  a rather  late
aboratory  marker  of  HLH.  As  early  diagnosis  and
rompt  initiation  of  treatment  are  the  most  impor-
ant factors  governing  the  prognosis,  the  presence
f a leukemoid  reaction  should  not  distract  the
hysician  from  a  diagnosis  of  HLH.  Many  studies
ave identiﬁed  EBV  induced  HLH,  as  it  accounts
or 70%  of  infection-induced  HLH  [19]; however,
his entity  has  not  been  studied  extensively  in  rick-
ttsial infections.
This infant  with  scrub  typhus  had  a rare  asso-
iation of  HLH  with  a  leukemoid  reaction,  which
as not  been  previously  reported.  The  only  other
imilar reports  have  been  an  association  with  tuber-
ulosis in  an  infant  [20]  and  as  part  of  a  macrophage
ctivation syndrome;  this  was  reported  in  a case  of
uvenile idiopathic  arthritis  [21]. There  have  also
een reports  of  HLH  with  leukocytosis  in  associa-
ion with  the  mycobacterium  avium  complex  [14].
e conclude  that  scrub  typhus  should  be  consid-
red in  the  differential  diagnosis  of  fever  at  any
ge and  that  HLH  with  a  leukemoid  reaction  can
ccur in  association  with  scrub  typhus,  particularly
n infants.
earning points
.  In  febrile  infants,  a high  index  of  suspicion
should be  maintained  for  the  diagnosis  of sec-
ondary  HLH,  as  it  can  evolve  over  a period  of
time.
. Rarely,  in  a case  of  scrub  typhus  with  HLH,  a
leukemoid  reaction  can  occur  early  in  the  clini-
cal course.  This  should  not  distract  the  clinician
from the  diagnosis  of  HLH.
. In  infants,  HLH  may  present  with  leukocytosis
rather than  leucopenia.
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